1 5 HEXOKINASE 1 (HXK1) is an evolutionarily conserved glycolytic enzyme that has a 1 6 separate nuclear glucose-sensor signalling function. In Arabidopsis, HXK1 mutant seedlings 1 7 have a stunted growth defect, yet how this relates to HXK1 function remains inconclusive. 1 8
which was strongly enriched for metabolic pathway genes (Figure 3-figure supplement 2) . 3 3 5
Direct PIF targets that were repressed by HXK1 contained a higher proportion of 3 3 6 transcription factors and hormone genes. We established that HFR1, a gene that is 3 3 7 transcriptionally activated by PIFs is repressed by the HXK1-G6P pathway (Figure 3D) . This 3 3 8
finding illustrates that carbon status can influence the expression of this key light signalling 3 3 9 component. HFR1 action may therefore be governed by both the external light and internal 3 4 0 metabolic environment. sensor Target Of Rapamycin (TOR) kinase is required for sugar induced stabilization of 3 4 6 BZR1 protein and seedling growth (Zhang et al., 2016) . Further, a recent study has shown 3 4 7 the TOR-translation pathway, via ribosomal S6 kinase (S6K) and its substrate, ribosomal 3 4 8 protein S6 (RPS6), is photoreceptor-activated during the switch to photomorphogenic 3 4 9 seedling growth (Chen et al., 2018) . Thus, it appears that TOR has a prominent role in 3 5 0 integrating sugar and light sensory signals in the developing seedling. 3 5 1
To investigate more thoroughly the potential for HXK1 glucose signalling in seedlings we 3 5 2 analysed photosynthetic genes CAB2 and CAA, shown previously to be directly targeted by 3 5 3 HXK1 following glucose activation (Cho et al., 2007) . As for earlier reports, we showed that 3 5 4 exogenously applied glucose inhibited CAB2 and CAA expression in a HXK1-dependent 3 5 5 manner, but there is a threshold glucose concentration (1%) over which HXK1 operates 3 5 6 ( Figure 4B) . By measuring internal glucose levels, we established that the effective 1% 3 5 7 glucose, and even lower 0.5% dose, both greatly exceed physiological levels under a range 3 5 8 of light regimes (Figure 4C,D) . Indeed, we found that even at high light irradiances HXK1 3 5 9
does not participate in the repression of CAB2 and CAA (Figure 4E) . It is possible that 3 6 0 glucose-activated HXK1 signalling is more prevalent in adult plants that have increased 3 6 1 capacity for photosynthesis and therefore potential for glucose-activated signalling. Indeed, 3 6 2 in addition to its proposed nuclear signalling role, a novel sucrose-dependent cytosolic 3 6 3 function has been proposed for HXK1 involving the direct interaction with KINγ, a SUCROSE 3 6 4 NON-FERMENTING1 (SNF1)-RELATED KINASE (SNRK1) subunit (Van Dingenin et al., 3 6 5 2018). Our study re-casts HXK1 as a catabolic enzyme that plays a central role in supporting 3 6 6 post-germination growth. An important function of the HXK1-glycolytic pathway is to couple 3 6 7 the metabolism transcriptome to the energy status of the seedling. Nottingham Arabidopsis Stock Centre (NASC), UK. For all experiments, seeds were surface-3 7 4 sterilized as previously described in (Fankhauser and Casal, 2004) , sown on 0.5X MS 3 7 5 plates ((Duchefa Biochemie, M0221), 0.8% agar, pH 5.7) and stratified in darkness for 2-3 3 7 6 days at 4°C. Specific details on growth conditions are mentioned in the respective figure 3 7 7 legends. Polylux XLR FT8/18W/835 fluorescent tubes (GE, Belgium) were used as a light 3 7 8 source at fluence rates indicated in the respective figure legends. 3 7 9
Seedling hypocotyl length and cotyledon area measurements. Images of seedlings laid 3 8 0 flat on growth media was used to quantify hypocotyl length and cotyledon area using Glucose quantification. Seedlings were harvested in liquid nitrogen, finely ground and 3 9 4 ethanol extracted thrice. Glucose was then quantified using an enzymatic assay at 340nm 3 9 5
wavelength and normalized to material fresh weight. The procedure has been described in 3 9 6 detail previously (Hendriks et al., 2003) . Unless parameters, except in the case of the maximum intron length parameter, which was set at 4 2 1 5000. Count tables for the different feature levels were obtained from bam files using the ,  Z  h  o  u  L  ,  R  o  l  l  a  n  d  F  ,  H  a  l  l  Q  ,  C  h  e  n  g  W  H  ,  L  i  u  Y  X  ,  H  w  a  n  g  I  ,  J  o  n  e  s  T  ,  S  h  e  e  n  J  .  2  0  0  3  .  R  o  l  e  o  f  t  h  e  5  2  0   A  r  a  b  i  d  o  p  s  i  s  g  l  u  c  o  s  e  s  e  n  s  o  r  H  X  K  1  i  n  n  u  t  r  i  e  n  t  ,  l  i  g  h  t  ,  a  n  d  h  o  r  m  o  n  a  l  s  i  g  n  a  l  l  i  n  g  .   S  c  i  e  n  c  e   .   3  0  0   :  3  3  2  -6  .  5  2  1   P  e  d  r  o  t  t  i  L  ,   W  e  i  s  t  e  C  ,  N  ä  g  e  l  e  T  ,  W  o  l  f  E  ,  L  o  r  e  n  z  i  n  F  ,  D  i  e  t  r  i  c  h  K  ,  M  a  i  r  A  ,  W  e  c  k  w  e  r  t  h  W  ,  T  e  i  g  e  M  ,  B  a  e  n  a  -5  2 
P l a n t C e l l . 
